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WHAT IS CLAIMED IS 





1\ 1. A liquid crystal display device, comprising: 

2 \ first and second substrates; 

3 \ a first alignment layer on the first substrate, 

4 wherein the first alignment layer includes 
XsCH^ RS SR 

> 

f m 

5 RS\ SR CH2SR 

6 (spacer^ is oxygen, m = 10-10,000), 

7 the functicsmal group R includes at least one of a 

8 group consisting caf photo- sensitive constituents and non- 

9 photo-sensitive conSyt ituents , the photo- sensitive 

10 constituents include av material selected from the group 

11 consisting of cinnamoyl Nderivat ives , the non-photo- 

12 sensitive constituents inoJLude a material selected from 

13 the group consisting of CnH2\, CnH2n+i/ CnH2nOH, C0CnH2n+i/ 

14 C0CnH2n/ CnH2n+l-xFx/ CnH2n- (x- 1 ) F (x-V ) / CnH2n-xFxOH , COCnH2n+l -x^x 

15 = 1-10, X = l-2n+l), and a comljination thereof; and 

16 a liquid crystal layer between the first and second 

17 substrate. \ 
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1 2. The liquid crystal display device accg^^ing to claim 

2 1, further comprising a second alignment layer on the 

3 second substrate. 



1 3, The liquid crystal display device according to claim 

2 2 J wherein the second alignment layer includes a material 

3 selected from the group ccmsisting of a pyranose polymer, 

4 a furanose polymer, polyvinyl cinnamate, polysiloxane 

5 cinnamate, polyvinyl a'lcohol, polyamide, polyimide, 

6 polyamic acid and si/Licone dioxide. 
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4. The liquid crystal display device according to claim 
2, wherein at least one of the first and second alignment 
layers is divided into at least two domains for driving 
liquid crysta/1 molecules in the liquid crystal layer 
di f f erent ly /on each domain. 

r 

5. The liquid crystal display device according to claim 
1, wherein the cinnamoyl derivative includes at least one 

poup consisting of hydrogen, 
fluorine, chlorine, cy kmoA^NO 2 , Jcu^ , OCH3 , CF3 , OCF3, CnH2n+i/ 

OCnH2n+l ^ CgHs , C6H40CnH2n\l A ^\.^2tAi -x^k f OCnH2n+l-xFx (l^ = 1-10, X 

= l--2n+l) . 



member selected from the 
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6. The liquid cry 
1; wherein the cinnamc 
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device according to claim 



ive IS 



(Xi and X2 are e 
of hydrogen, fluorin 
OCF3; k is 0 to 1; Y 
of hydrogen, fluorine, c 

8 CnH2n+l / OCnH2n+l / CnH2n+l-xFx/ 

9 l'-2n+l) ) . 



from the group consisting 

, NO2, CH3, OCH3. CF3, 
from the group consisting 
loa^^ine, cyano, NO2 , CF3, OCF3 , 
OCnH2n+i-xFx (n = 1-10, X = 




A liquid crystal display ^device, comprising; 
first and second substrates; 

a first alignment layer on the first substrate, 
wherein the first alignnp^ent layer includes 
RSCH^ RS./ SR 

' 

m 

RS SR/ CH2SR 
(spacer S is sulfur, m = 10-10,000), 
the functional group R includes at least one of a 
group consisti/ng of photo-sensitive constituents and non- 
photo-sensitVve constituents; and 

a liquad crystal layer between the first and second 
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substrates 



8, The lipuid crystal display device according to claim 

7, further Comprising a second alignment layer on the 
second substlrate . 

9, The liquid crystal display device according to claim 

8, wherein tHe second alignment layer includes a material 
selected from! the group consisting of a pyranose polymer, 
a furanose polymer, polyvinyl cinnamate, polysiloxane 
cinnamate, polvyvinyl alcohol, polyamide, polyimide, 
polyamic acid and silicone dioxide. 

10, The liquid\ crystal display device according to claim 
8, wherein at least one of the first and second alignment 
layers is divided^ into at least two domains for driving 
liquid crystal molecules in the liquid crystal layer 
differently on each domain. 



11, The liquid crystal display device according to claim 
7, wherein the photoV sensitive constituent includes a 
material selected fro\n the group consisting of cinnamoyl 
derivatives . 
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1 12. The liquid crystal display devi/ce according to claim 

2 7, wherein the non-photo-sensit ives constituents include a 

3 material selected from the grou^ consisting of H, CnH2n/ 

4 CnH2n+l / CnH2nOH, C0CnH2n + l / CnH2nyi-xFx/ CnH2n- (x- 1 ) F (x- 1 ) / CnH2n- (x- 

5 i)F(x-i)OH, COCnH2n+i-xFx (n = l/lO, X = l-'2n+l) , and a 

6 combination thereof. 
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13. The liquid crysta/l display device according to claim 
11, wherein the cinnamoyl derivative includes at least one 
member selected froiri the group consisting of hydrogen, 
fluorine, chlorine^ cyano, NO2, CH3 , OCH3, CF3 , OCF3, CnH2n+i/ 

0CnH2n+l / CgHs , C6H^OCnH2n + l / CnH2n+l-xFxf OCnH2n+l-xFx (n = 1-10, X 

= l--2n+l) . 



1 14. The liquid crystal display device according to claim 
;in tl/e cii 



2 11, where 
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nnamoyl derivative is 



(Xi and X2 are each selected from the group consisting 



of hydrogenl fluorine, chlorine, CN, NO2 , CH3, OCH3, CF3 , 
OCF3 ; k is 6 to 1; Y is selected from the group consisting 
of hydrogen, fluorine, chlorine, cyano, NO2 , CF3, OCF3, 

CnH2n + l / OCnH2n + l / CnH2n+l-xFx/ OCnH2n + l-xFx (n = 1-10, X = 



l'-2n+l) ) . I 
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15. A liquid crystal display device, compri^^ng: 
first and second substrates; 

a first alignment layer on the fi^^st substrate, 
wherein the first alignment layer ijKrludes 
RSCH9 RS SR 

RS SR CH2SR 

(spacer S is NH, m =/lO"-10 , 000) , 

the functional group R includes at least one of a 
group consisting of ph^o- sensitive constituents and non- 
photo- sensitive constituents; and 

a liquid crystal layer between the first and second 
substrates . 




1 16. The liquid crystal display device according to claim 



2 
3 



/ 



15, further comprising a second alignment layer on the 



/ 



second substB-ate 
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17. The Id^juid crystal display device according to claim 
16, wherein the second alignment layer includes a material 
selected ^icom the group consisting of a pyranose polymer, 
a furanose polymer, polyvinyl cinnamate, polysiloxane 



J. 



cinnamate, polyvinyl alcohol, polyamide, polyimide. 
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6 polyamic acid and silicone dioxi/de 



1 18, The liquid crystal display device according to claim 

2 16, wherein at least one qJl the first and second alignment 

3 layers is divided into al: least two domains for driving 

4 liquid crystal molecules in the liquid crystal layer 

5 differently on each domain. 
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19. The liquid crystal display device according to claim 
15, wherein the photo-sensitive constituents include a 
material selectee^ from the group consisting of cinnamoyl 
derivatives . 




20. The liquid crystal display device according to claim 



ti( 



15, wherein the non-photo- sensitive constituents include a 

/ 

material selected from the group consisting of H, CnH2n/ 

CnH2n+l / CnH2nQH, COCnH2n+l / C!nH2n+l -x^x / CnH2n- (x- 1 ) F {x- 1 ) / CnH2n- (x- 

i)Fx-iOH, COciH2n+i-xFx (n = 1-^10, x = l-2n+l), and a 
combination/ thereof. 
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21. The liquid crystal display device according to claim 
19, whereil the cinnamoyl derivative includes at least one 

I 

member sel.ected from the group consisting of hydrogen, 
fluorine, /chlorine, cyano, NO2/ CH3 , OCH3 , CF3, OCF3, CnH2n+i / 
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5 0CnH2n+l / CgHs , C6H40CnH2n+l / CnH2n+l-xFx/ OCnH2n+l-xFx (n =/1L - 1 0 , X 

6 - l~2n4-l) . 
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22. The liquid crystal display device according to claim 
19, wherein the cinnamoyl derivative /Ls 




(Xi and X2 are each selected from the group consisting 
of hydrogen, fluorine, chlc/rine, CN, NO2, CH3, OCH3 , CF3, 
OCF3; k is 0 to 1; Y is selected from the group consisting 
of hydrogen, fluorine, ohlorine, cyano, NO2, CF3, OCF3, 

CnH2n+l/ OCInH2n+l/ CnH2n+l-j^x/ 0CnH2n+l-xFx (H = 1~10, X = 

l-2n+l) ) . 



/ 




23. A liquid crystal display device, comprising: 



first and second substrates; 

a first alignment layer on the first substrate, 
wherein, the first alignment layer includes 
RSCH7 / RS SR 




°-0 °^ 



RS SR CH2SR 
(spacer Slis OChH2h (h = 1-5), m = 10-10,000), 
the functional group R includes at least one of a 
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8 group consisting of photo-sensitive constituents/and non- 

9 photo- sensitive constituents; and 

10 a liquid crystal layer between the ^rst and second 

11 substrates. 



1 24. The liquid crystal display ^device according to claim 

2 23 , 

3 further comprising a ^cond alignment layer on the 

4 second substrate. 



1 25. The liquid crys/al display device according to claim 

2 24, wherein the second alignment layer includes a material 

3 selected from the' group consisting of a pyranose polymer, 

4 a furanose polyper, polyvinyl cinnamate, polysiloxane 

5 cinnamate, poHy^inyl alcohol, polyamide, polyimide, 

6 polyamic acid and silicone dioxide 



1 26. The liquid crystal display device according to claim 

2 24, wherein at least one of the first and second alignment 

3 layers i^ divided into at least two domains for driving 

4 liquid c/trystal molecules in the liquid crystal layer 

5 differently on each domain. 
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1 27. The liquid crystal display device according to claim 

2 23, wherein the photo-sensitive const ituej;3xs include a 

3 material selected from the group consisting of cinnamoyl 

4 derivatives. 

1 28. The liquid crystal display /device according to claim 

23, wherein the non-photo-sen'sitive constituents include a 

\3 material selected from the/group consisting of H, OCnH2nf 

4 0CnH2n+l/ COCnH2n+l / CnH2nOH , OCnH2nOH, OCOCnH2n+l / OCnH2n+l -x^^x / 

/ 

5 0CnH2n- (x-l}F{x-l) / CnH2n- {x- 1 ) F (x- 1 ) OH , OCnHan- (x-1) Fx-lOH, C0CnH2n+l- 

6 xFx, OCOCnH2n+i-xFx (n/= 1--10, X = l--2n+l) , and a combination 

7 thereof . 
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29. The liqu/d crystal display device according to claim 
27, wherein .the cinnamoyl derivative includes at least one 
member seleoted from the group consisting of hydrogen, 
f luorine,ychlorine, cyano, NO2/ CH3 , OCH3 , CF3 , OCF3 , CnH2n+i, 

OCnH2n+l / pgHs , C6H40CnH2n+l / OnH2n+l-xFx^ OCnH2n+l-xFx = I-'IO, X 



= 1^2n+l) 



1 30. The liquid crystal display device according to claim 

2 27, wherein the cinnamoyl derivative is 
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4 (Xi and X2 are each selected from the group coj;3:^isting 

5 of hydrogen, fluorine, chlorine, CN, NO2 , CH3 , 00^2, CF3, 

6 OCF3 ; k is 0 to 1; Y is selected from the grodp consisting 

7 of hydrogen, fluorine, chlorine, cyano, NoC/ CF3, OCF3, 

8 CnH2n+l / 0CnH2n+l/ CnH2n + l-xFx/ 0CnH2n + l-xFx {ti /-/ 1-10, X = 

9 l-2n+l) ) . 



1 31. A liquid crystal display d^^ice, comprising; 

2 first and second substrates; 

/ 

3 a first alignment layer/on the first substrate, 

4 wherein the first alignment/ layer includes 

RSCH9 RS^ 

) — O ') (/ 

m 

5 RS SR CH2^R 

6 (spacer S is OChH2(iO (h = 1-5), m = 10-10,000), 

7 the functional g/:oup R includes at least one of a 

8 group consisting of /^hoto-sensitive constituents and non- 

9 photo-sensitive constituents; and 

u 

10 a liquid crystjfal layer between the first and second 

11 substrates. 



1 32* The liquid ^rystal display device according to claim 

2 31, 

3 further comprising a second alignment layer on the 
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4 second substrate, 
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33, The liquild crystal display device according to claim 
32, wherein thje second alignment layer includes a material 
selected from j::he group consisting of a pyranose polymer, 
a furanose polymer, polyvinyl cinnamate, polysiloxane 
cinnamate, polyvinyl alcohol, polyamide, polyimide, 



polyamic acid and silicone dioxide. 
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34. The liquid! crystal display device according to claim 
32, wherein at least one of the first and second alignment 
layers is divided into at least two domains for driving 
liquid crystal molecules in the liquid crystal layer 
differently on each domain. 



1 35. The liquid crystal display device according to claim 

2 31, wherein the phoDo-sensit ive constituents include a 

3 material selected fr^m the group consisting of cinnamoyl 

4 derivatives. 
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1 36. The liquid crystal display device according/to claim 

2 31, wherein the non-photo- sensitive constity^nts include a 

3 material selected from the group consist,±1:ig of H, CnHan/ 

4 CnH2n + l/ CnH2nOH, C0CnH2n+l / CnH2n+l-xFx/ Ci^2n- {x- 1 ) F (x- 1 ) / CnH2n- (x- 

5 i)Fx-iOH, COCnH2n+i-xFx (n = 1-10, X =/l-2n+l) , and a 
combination thereof 



37. The liquid crystal display device according to claim 
35, wherein the cinnamoyl/derivat ive includes at least one 

3 member selected from th^^ group consisting of hydrogen, 

4 fluorine, chlorine, cv^no, NO2, CH3 , OCH3, CF3, OCF3, CnH2n+i, 

5 0CnH2n + l / CgHs , C6H40CnH/n + l / C!nH2n+l -xFx / OCnH2n+l-xFx (h = 1-10, X 

6 = l~2n+l) . 
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38. The liquid crystal display device according to claim 




(Xi and X2 are each selected from the group consisting of 



r 



hydrogen, fluoirine, chlorine, CN, NO2, CH3 , OCH3 , CF3 , OCF3 ,• 
k is 0 to 1; Y is selected from the group consisting of 
hydrogen, fluo:rine, chlorine, cyano, NO2, CF3, OCF3, CnH2n+i/ 

OCnH2n+l, CnH2n+iJxFx, OCnH2n*l-xFx (n = 1-10, X = l-2n+l)). 
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1 39. A liquid crystal display device, compr^ing: 

2 first and second substrates; 

3 an alignment layer on the first substrate, wherein 

4 the alignment layer includes a celL;ulose, a derivative of 
5) a cinnamoyl group and a spacer bexween a main polymer 
6 chain and the derivative of th^ cinnamoyl group; and 

a liquid crystal layer ^etween the first and second 
substrates . 



1 40. The liquid crystal display device according to claim 

2 39, wherein the derivative of the cinnamoyl group includes 

3 at least one member/ selected from the group consisting of 

4 hydrogen, fluorine, chlorine, cyano, NO2, CH3 , OCH3, CF3, 

5 OCF3 , CnH2in-l / 0CnH2n + l / CgHs , C6H40CnH2n + l / CnH2n+l-xFx/ OCnH2n+l-xFx 

6 (n = 1-10, X = /l-2n+l) . 
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41. The liquad crystal display device according to claim 
39, wherein /the spacer includes at least one member 
selected from the group consisting of oxygen, sulfur, NH, 
0ChH2h, OChllLo (h = 1^5) . 



1 42. The li'quid crystal display device according to claim 

2 39, wherein the alignment layer is divided into at least 

3 two domaifns to drive differently liquid crystal molecules 
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